Aim and Objective: The objective of this study is to estimate and compare the serum and salivary immunoglobulin G and A (IgG, IgA) levels in various stages of oral submucous fibrosis (OSMF) patients and relate it to total serum protein (TSP) and hemoglobin (Hb) levels. Materials and Methods: The sample for the present study comprised a total of 20 healthy controls, 20 OSMF patients. About 5 ml of blood and 2 ml of saliva were collected. Quantitative analysis of serum and salivary IgG, IgA was done by turbidometric immunoassay. TSP and Hb were estimated by Biuret and cyanmethemoglobin methods, respectively. Results: Serum and salivary IgA and IgG levels were statistically significantly increased (P < 0.001) in OSMF patients when compared to controls. Also serum and salivary IgG and IgA levels showed significantly increased (P < 0.01) in all the three staging of OSMF when compared to control group. Hb levels and TSP levels were significantly decreased (P < 0.001) in OSMF patients when compared to controls. One-way ANOVA, Pearson's correlation, and unpaired t-test were used for statistical analysis. Conclusion: The elevated levels of IgG and IgA are also in favor of polygammapathy, which are nonspecific and nondiagnostic objective reflections of an underlying disease. Decreased TSP is a result of host response and Hb, acts as an indicator of nutritional status plays an important role. It is also observed from the present study that the severity of OSMF was directly proportional to the estimated elevated levels of the major IgG and IgA. A need is also felt for the knowledge of immunoprofile estimation in etiology and pathogenesis that would prove a great asset in the proper assessment of this condition.
A wide spectrum of oral mucosal lesions can be encountered by dental and medical practitioners in their routine practice. A precise diagnosis is needed as these lesions may vary in nature from simple to life threatening ones.
Oral submucous fibrosis (OSMF) is one such lesion, which though is easy to diagnose but difficult to manage. The disease was first described by Schwartz in the year 1952 and was named "Atrophia idiopathica (tropicum) mucosum oris." This was followed by the first description of this condition in India in 1953 in quick succession by Lal and Joshi. [1] Pindborg on the basis of clinical and histopathological findings defines OSMF as "an insidious chronic disease affecting any part of the oral cavity and sometimes the pharynx. Although occasionally preceded by and/or associated with vesicle formation, it is always associated with a Juxta-epithelial inflammatory reaction followed by a fibro elastic change of the lamina propria with epithelial atrophy leading to stiffness of the oral mucosa and causing trismus and inability to eat." [2, 3] It is a chronic progressive disorder and its clinical presentation varies with the stage of the disease at the point of clinical detection. [4] It is estimated that 2.5 million people are affected worldwide over a 10-year period. OSMF also has a statistically significant mortality rate because it is a precursor to oral squamous cell carcinoma seen in 7.6% of the cases. [5] The etiology of OSMF is considered to be multifactorial, [6] areca nut being the prime etiology. [7, 8] The occurrence of OSMF in cases without any history of etiological agents and various immunological changes have led many researchers to consider OSMF as an autoimmune disorder. [9, 10] As the disease produces changes localized to the oral cavity, saliva does not play a direct role in the pathogenesis of OSMF, but it can act as vehicle or play an indirect role. Thus, it is reasonable to assume that saliva may inhibit certain features, which can serve as indicators of the disease. [11] With the increasing number of literature on immunoglobulin disorders and a wide variety of symptoms and diseases with which they can be associated. Studies conducted on serum and salivary immunoglobulins G and A (IgG and IgA) profile of patients with OSMF have shown conflicting results. [12] From the review, it is noticed that only limited work has been done on pertaining to the role of OSMF. Therefore, there is a need for the present study to assess the estimation of serum and salivary IgG and IgA in OSMF patients.
Materials and Methods
The study was conducted at Rajah Muthiah Dental College and Hospital, Annamalai University. The study population comprised 20 cases of OSMF and 20 controls.
Group A includes twenty patients of OSMF diagnosed based on the history and clinical findings. Group B -20 age, sex, habit, and socioeconomic status-matched controls were included in the study. A formal ethical clearance to conduct the study was given by the Ethical Committee of the college. A formal informed written consent was obtained from the individuals included in the study.
A detailed case history was recorded for all patients with special reference to their habits (chewing of betel nut, pan parag), its nature, duration, and frequency of use. All patients were subjected to a thorough general physical and oral clinical examination, and details were recorded on standard Proforma.
Patients who are physically healthy and are well oriented in time, space, and as a person, patients who satisfy the characteristic clinical features of OSMF, patients who are not taking any medication for their condition were included in this study.
Patients with OSMF and any past or present systemic disease (diabetes, liver disorders, hypertension, kidney disease, pregnancy) were excluded from this study. Clinical staging of OSMF was based on the classification by Khanna and Andrade. [13] Khanna and Andrade developed a group classification system for the surgical management of OSMF. Group I: Very early cases: Common symptom is burning sensation in the mouth, acute ulceration, and recurrent stomatitis and not associated with mouth opening limitation.
Group II: Early cases -Buccal mucosa appears mottled and marble such as widespread sheets of fibrosis palpable, interincisal distance of 26-35 mm.
Group III: Moderately advanced cases -Trismus, interincisal distance of 15-25 mm, buccal mucosa appeal's pale firmly attached to underlying tissues, atrophy of vermilion border, vertical fibrous bands palpable at the soft palate, pterygomandibular raphe, and anterior faucial pillars.
Group IVA: Advanced cases -severe trismus, interincisal distance of <15 mm, thickened faucial pillars, shrunken uvula, restricted tongue movement, presence of circular band around entire lip and mouth.
Group IVB: Advanced cases -presence of hyperkeratotic leukoplakia and/or squamous cell carcinoma.
Collection of blood sample
About 5 ml of blood was collected by venipuncture using 24-gauge needles, of which 2 ml was used for the estimation of hemoglobin (Hb) by routine cyanmethaemoglobin method. Samples were collected in ethylenediaminetetraacetic acid bottles. The samples were centrifuged for 15 min at 2500 rpm, and plasma was separated from the cellular components using a plastic Pasteur pipette.
Collection of saliva sample
Whole nonstimulated saliva was collected by asking participants to spit into a graduated universal bottle for a period of 10 min. This was immediately transferred to sterilized tubes and frozen. The samples were stored at −20°C until the time for immunoglobulin measurement. The sample was centrifuged at 2500 rpm for 15 min. The separated supernatant was used.
Turbidimetric immunoassay method
Quantia IgG is a turbidometric immunoassay for the detection of IgG in human serum and is based on the principle of agglutination reaction. The test specimen is mixed with the activation buffer (R1) and then with antihuman IgG reagent (R2) and allowed to react. For the estimation of serum or salivary IgG, 500 µl of Quantia IgG activation buffer R1 was taken in a clean cuvette. Serum sample was diluted in the ratio of 1:5 with normal saline.
Either 5 µl of diluted serum sample or 500 µl saliva sample was added to R1. After incubation of 10 min, 50 µl of R2 was added; i.e., Quantia IgG antihuman IgG reagent to sample and reading was recorded at wavelength 340 nm at 37°C. The extent of turbidity corresponds to the concentration of IgG in the test specimen Finally, the result was multiplied by 5 for the estimation of serum IgG and divided by 100 for estimation of salivary IgG. For estimation of serum IgA, a similar procedure was used except that instead of 5 µl, 10 µl of the diluted serum sample was added to R1. For estimation of salivary IgA, either 10 µl/20 µl/50 µl of saliva sample was added to R1. Result was calculated accordingly. For estimation of total serum protein (TSP), the Lyphozyme Total Protein diagnostic kit was used and estimation was done by the Biuret method.
Statistical analysis
Statistical analysis of the data was carried out with SPSS for Windows 9.0 software (SPSS, Inc., Chicago, IL, USA). One-way ANOVA, un paired t-test, and Pearson's correlation were used for statistical analysis.
Results
About 40% of the patients included in this study falls under the age group of <30 years in Group (A) with a mean range of 37.10 ± 12.19. 35% of the patients included in this study falls under the age group of 41-50 years in Group (B) with a mean range of 39.90 ± 1. 65% of the patients included in this study in Group (A) were male. About 55% of the patients included in this study in Group (B) were male. Around 60% of the patients included in Group (A) having duration of habit more than 5 years with a mean range of 6.65 ± 4.60. Nearly, 70% of the patients included in Group (A) having a frequency of habit more than 5 times per day with a mean range of 5.20 ± 3.44.
On performing group comparison by using un paired t-test, serum and salivary (IgG and IgA) levels in Group A were found to be significantly increased when compared with Group B. TSP and Hb levels in Group A were found to be statistically significantly decreased when compared with Group B.
On performing one-way ANOVA test, serum IgA, IgG, salivary IgA, IgG, TSP, Hb were found to be statistically significantly increased with the progression of stagings.
On performing Pearson's correlation, serum IgG and salivary IgG showed a positive correlation but not statistically significant. Serum IgA and salivary IgA showed a positive correlation but not statistically significant.
Discussion
OSMF is a chronic progressive condition of the oral mucosa that has been largely reported among Indians and to lesser extent in other Asian people. [14] Till date, the disease is one of the most poorly understood and unsatisfactorily treated. This is mainly due to fact that the etiology of the disease is not fully understood and the disease is progressive in nature. Several factors such as areca nut chewing, nutritional deficiency states, chilli consumption, genetic susceptibility, autoimmunity, and collagen disorders have been suggested to be involved in the pathogenesis of this condition. Based on the clinical and epidemiological studies, areca nut chewing is considered as the most in criminating causative agent. However. from the data currently available on OSMF, it appears quite clear that the disease is multifactorial because it is a precursor to oral cancer, particularly squamous cell carcinoma. [5] However, cases associated with none of these factors and occurrence of OSMF in young adults has led to postulation of immune mechanism as the basis of OSMF. Varied Response to antigen is prevalent and immunity plays a significant role in OSMF. [7] The role of active immune phenomenon in OSMF is supported by accelerated and altered body defense. Incidence of auto antibodies and defective lymphocyte function has been observed from earlier studies. [15] Many investigators suggest an autoimmune basis for OSMF. It may be because of the presence of human leucocyte antigen A10 and DR3, DR7 antigens found in OSMF patients.
[16,1] Also increased autoantibodies directed toward the gastric parietal cells, thyroid gland, antinuclear antibodies, antismooth muscle antibodies has been seen in OSMF. [17] Humoral immunity may also play a role as there is an increase in circulating immune complexes and increased serum levels of IgG and IgA have been found in OSMF patients. [18] Alterations in the levels of serum immunoglobulins have been described in various disease states and in some patients this may be a helpful diagnostic aid.
Saliva is well known for its highly protective functions against deleterious agents such as microorganisms, toxins, and various oxidants. [19] There is a growing interest in saliva as a diagnostic fluid due to its relatively simple and noninvasive collection. Such tests can be a faster, cheaper, and potentially safer diagnostic method than blood sampling. [20] It is more likely that studying the immunologic alterations of saliva and serum in patients with OSMF will lead to additional knowledge of its etiology, pathogenesis, and management from a new dimension.
In our study, 40% of patients were in the age group of 15-30 years [ Table 1 ]. Earlier Sirsat et al. [21] reported majority of OSMF cases belonged to the age group of 20-40 years of age. Sinor et al. [22] reported 79 per cent of the OSMF cases were under the age of 35 years and maximum numbers of cases were in 25-44 years of age group This study indicates that more of the younger people are suffering from OSMF. This may be due to easy availability, attractive packaging, and advertisements. During this age, they indulge in various chewing habits such as betel nut, betel quid, and pan masala due to stress.
In Our present study majority of the patients showed a male predominance [ Table 1 ]. Similar result was reported by Vanaja Reddy et al. [23] In a study from Durban, south africa. A distinct female predominance was identified, with a male to female ratio of 1: 1.3 Van Wyk CW et al. [24] This was later confirmed by Aziz.
[ 25] In a study from Pakistan a female predominance in areca nut chewing was also noted in this region Aruna et al. [26] Male predominance in our study can be related to easy accessibility of areca nut and its products to males than to the females.
Male predominance in our study can be due to easy accessibility for males to use areca nut and its products more frequently than females in our society and changing lifestyles of the youngsters.
In our study, majority of the patients (70%) showed an average frequency of habit 5 times per day [ Table 1 ]. Patients with the habit frequency of 5-10 times in a day had the maximum number of lesions. Patients with a combination of habits had fewer lesions, the possible reason being reduced time of contact or exposure to each individual habit. The duration and frequency of habits has a significant effect on the development of oral lesions which can be noted in the findings. Aruna et al. [26] In our study majority of patients (60%) who chewed areca nut for duration of more than 5 years [ Table 1 ] developed OSMF. These results were consistent with that proposed by Shah et al. [27] According to whom, the risks increase with the duration of habit.
In our study, we attempted staging for Group A subjects. In Group A, 10 subjects fall in Stage II [ Table 1 ]. This was in correlation with a study by Shah. [27] These findings are of great concern because younger individuals are at greater risk as it has been well established that OSMF is a premalignant condition of the oral mucosa. Serum immunoglobulin levels, which are used as the parameters to study on humoral immunity, still continue to be an area of intensive investigative research. The changes in serum immunoglobulin levels may be initiated much before the actual clinical symptoms appear.
In this study, the mean serum IgG and IgA level among OSMF subjects were statistically significantly increased (P < 0.001) as compared to the control group [ Table 2 ], which is similar to the study done by Shah. [27] Raised globulin levels are indicative of immunological disorders. The increased levels of serum IgG, IgA fractions of immunoglobulins in the experimental group of patients highlight the active role of immune phenomenon at work in OSMF.
Circulating auto antibodies are also present in some cases of OSMF.
In this study, the mean serum IgG levels were statistically significantly (P < 0.01) elevated with the increased stagings of OSMF [ Table 3 ]. The above observations were similar to those reported by Shah. [27] In this study, the mean serum IgA levels were statistically significantly (P < 0.01) elevated with the increased stagings of OSMF [ Table 3 ]. On the contrary, Chatuvedi [28] reported a statistically nonsignificant decrease serum IgA levels with increasing stagings of OSMF.
In this study, the mean Salivary IgG and IgA levels among OSMF subjects were statistically significantly increased (P < 0.001) as compared to the control group [ Table 2 ], which is similar to a study done by Prashanth et al. [12] Sato [29] reported a statistically significant (P < 0.001) raise in salivary IgG levels in various mucosal diseases such as lichen planus, leukoplakia, and squamous cell carcinoma.
The significant increase in levels of these major immunoglobulins is also suggestive of accelerated body defense among such patients.
The elevated levels of IgG, IgA are also in favor of polygammapathy, which are nonspecific, nondiagnostic objective reflections of an underlying disease.
Increase in immunoglobulin levels is typically associated with three main chronic disease classes, those affecting the liver, collagen disorders, and chronic infections.
Thus, increase in salivary IgA and IgG is due to increased local infection, antigenic inflammatory stimulus, local synthesis, and local host reaction against the presence of disease.
Proctor and Carpenter [30] found an increase in S-IgA in the affected individuals. This is suggestive of reactive phenomena trying to limit the disease. S-IgA which forms the major surface defense mechanism increases and tries to limit the disease progression.
In this study, the mean salivary IgG levels were significantly (P < 0.01) elevated with the increasing stagings of OSMF [ Table 3 ]. The above observations were similar to those reported by Proctor and Carpenter [31] It has been hypothesized that the increased permeability leads to passive diffusion of IgG into the saliva from vascular and extravascular compartments into the saliva. This may be suggestive of an active inflammatory process.
In this study, the mean salivary IgA levels were statistically significantly (P < 0.01) elevated with the increasing stagings of OSMF [ Table 3 ]. This is suggestive of some changes in the local immune response, which tries to halt the disease progress by building a barrier and preventing further changes Prashanth et al. [12] In this study, Hb levels were used to correlate anemia with OSMF. In our study, we observed that the mean Hb levels among OSMF subjects were significantly decreased (P < 0.001) when compared to control group [ Table 2 ].
Low levels of Hb and serum iron are suggestive of iron deficiency anemia . In a study by Derossi and Raghavendra, [31] it is found that iron deficiency anemia in patients with OSMF could be related to the precancerous nature of this condition. Further lack of iron in tissues causes improper vascular channel formation resulting in decreased vascularity. This leads to a derangement in the inflammatory and reparative response of the lamina propria resulting in defective healing and scarification. Thus, the cumulative effect of these initiating and promoting factors leads to further fibrosis, which is a significant feature of OSMF Taneja et al. [32] Levels of protein, Hb, Vitamins B complex, etc., are important factors which substantiate the role of nutrition in OSMF. In similar context, Taneja et al. [32] stated that the mucosa is preconditioned by such nutritional deficiency. Also in the current study, a statistically significant (P < 0.001) decrease of TSP in OSMF patients when compared to control group [ Table 2 ] in observed. Similar observations were made by Cox and Walker. [14] that the mucosa is preconditioned by nutritional deficiency Taneja et al. [32] In this study, serum and salivary IgG showed positive correlation, but this was not significant (P < 0.05). Serum and salivary IgA showed a positive correlation; however, it was not statistically significant (P < 0.05) [ Table 4 ]. This may be because of back diffusion from salivary IgA into serum. However, this may also be due to increased local synthesis or due to local host reaction as salivary IgA is biochemically different from serum IgA Lee . [33] Hb showed negative correlation with serum and salivary IgG, IgA, and TSP although it was not statistically significant (P < 0.05).
Considering the uncertain etiology, this condition should be viewed from a broader perspective and all the avenues for the thorough evaluation of the autoimmune phenomenon. Research into immunological aspects provides valuable information about the disease, which is rapidly becoming an excellent model for studying genetic, environmental, immunologic, nutritional interactions in disease pathogenesis.
Immunological follow-up of OSMF patients will be beneficial for early detection of the transformation process of OSMF to oral carcinoma.
Conclusion
OSMF was more prevalent in males and the mean age was statistically significantly less compared to females. Serum and salivary IgG and IgA levels have been found to be statistically significantly increased (P < 0.001) in OSMF patients when compared to the control group. Moreover, serum and salivary IgG and IgA levels showed a statistically significant increase (P < 0.01) in the three stagings of OSMF, thus indicating some role in the pathogenesis of OSMF.
The increased levels of the serum IgG and IgA fractions of immunoglobulins in the study group of patients highlight the role of active immune phenomenon at work in OSMF. Decreased TSP and Hb can serve as an indicator of nutritional status, which plays an important role in OSMF.
A need is also felt for the knowledge of immunoprofile estimation in etiology and pathogenesis of OSMF that would prove a great asset in the proper assessment of this condition, which helps in delivering the appropriate treatment procedure. The transformation of OSMF to OSCC can be identified even in the early stage, the benefit of which can be achieved by periodic immunological follow-up in the patients with OSMF.
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